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Abstract. Microbial risk assessment (MRA) is a relatively new tool in the quest for a better
means of ensuring the production of safe food. MRA comprises four successive key steps: hazard
identification, hazard characterization, exposure assessment and risk characterization. The use of risk
assessment ensures that control of food safety is based on a logical and scientific approach to the
problems involved [Brown and Stringer, 2002]. In order to realize a microbiological risk assessment in
milk processing unit 49 milk samples were collected from the stage of the technological flow where
the monitoring is essential, respectively where identified hazard can be reduced to an acceptable level
or eliminated: receiving raw material, raw milk cooling bactofugation, HTST pasteurization, ESL
pasteurization, intermediate storage, consumption milk storage. The results showed the importance
microbiological risk assessment assessment, in order to obtain products with high hygienic quality
(microbiological).
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INTRODUCTION
Attempts to assess the nature of the risks posed by foodborne pathogens to consumers
have long been undertaken by the food industry as a means of ensuring safe food.
Complete elimination of risk from food manufacture and consumption is an
impossible goal, but risk reduction is an essential part of every food producer’s responsibility
to protect both its customers and its business. Risk reduction is necessary because the term
risk is never applied to good events.
At the same time, developments in risk assessment methodology, better
microbiological data and greater computing power have made it possible to develop more
sophisticated and meaningful risk assessments [Tennant, 1997; Benford, 2001; Morgan,
1993]. Further impetus has been provided by the continued globalisation of the food supply,
and renewed attempts to harmonise food safety principles and practice in international trade.
Microbiological risk assessment in food processing applied only to the extent required to
protect human health: based on scientific principles; not maintained without scientific
evidence; based on an assessment of the risk to health that is appropriate to the circumstance.
The CAC defines microbiological risk assessment as a scientifically-based process
involving four key steps which are designed to produce a risk estimate: hazard identification,
hazard characterization, exposure assessment and risk characterization [Brown and Stringer,
2002].
This introduction shows that microbiological risk assessment is still a relatively new
and emerging discipline. Relatively few formal microbiological risk assessments have been
completed, in part because of the resources required and the relative paucity of information in
some areas [Anon, 2000a and b; Ross and McMeekin, 2002].
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Food safety can become a real fact only if it’s taken into consideration as a
responsibility for all those involved in the food industry, starting from professionals to
consumers. Along the food chain, several procedures and control mechanisms are involved,
which ensure that the food that reaches the consumer’s table is edible and the risk of
contamination is reduced at minimum, so that the population becomes healthier after the
benefits brought by the safe and healthy food products
Our main objective in this research is to asses the risk along a processing milk flux in
a specialized unit for milk products and the way that this analysis reflects the commercial and
especially the hygiene quality of the obtained milk products.
MATERIALS AND METHODS
The research was conducted on a milk processing unit from Transylvania during the
period of October 2009 – and May 2010. The research activities focused on a risk analysis
concerning the processing technology flux of raw milk destined for consumption. The
methods used were based on the rigorous inspection of each step in milk processing, followed
by the identification of the potential hazards associated with each step of the technological
flux. In order to confirm that in the critical control points the biological hazards are identified
and brought to an acceptable level or eliminated, milk samples were gathered so as to
determine the total germ number. In this respect a total of 49 samples were collected in the
following steps of the technological flux: reception, raw milk cooling, bactofugation, HTST
pasteurization (High temperature short time), ESL pasteurization (Extended shelf life).
The milk samples were processed in accordance with SR EN ISO 4833/2003. In order
to obtain the gradual dilutions, 1 ml of milk was taken from each samples, , which was then
homogenized with 9 ml physiological sterile ser, giving the basic solution 10-1, from which
the following successive dilution were obtained: 10-2, 10-3, 10-4, 10-5, 10-6. From each of the
dilution obtained 0.1 ml was inoculated on a Petri dish, in which the culture PCA medium
was previously poured. The inoculation was made by flooding, homogenizing the inoculums
with a Drigalski loop, which was previously sterilized by flaming after each dilution. In order
to stimulate the development of the aerobic mesophilic germs, the inoculated dishes were
introduced in the thermostat (30˚C) for 24-48 hours head down, so as to avoid the condensed
water from falling on the surface of the medium which would produce cell displacing and
colony coalescence. After the incubation period we passed on to colony numbering in order to
determine the total germ number.
The results were statistically analyzed using the Windows XP operating system,
Origin 7.0 program , Anova test.
RESULTS AND DISCUSSIONS
Based on the milk processing analysis revealed in the unit studied the following
hazard categories were identified (tab. 1).
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Tab. 1
Microbiological risk assessment on technological flow chart production of drinking milk
Flow chart
stage Microbial hazards
Potential hazard is
significant
Risk assessment
G P RC
The quality and
quantity
reception of the
raw material. Biologic
- the raw milk is usually contaminated
with a number of microorganisms
which can grow at significant levels
during the transport and in the
previous steps of thermal treatment.
- over stepping the maximum
admissible limits:Salmonella,
Campylobacter, Staphylococcus
aureus, Listeria monocytogenes,
Escherichia coli, Bacillus cereus,
Streptococcus, Mycobacterium
tuberculosis var. Bovis.
YES – the presence of
pathogens in raw milk
can be a significant
hazard and it is
forbidden the reception
of milk with a
microbiological
content over the limits
admitted.
High Low 3
Raw milk
cooling and
intermediate
storage Biologic
At the initial germ load the residual
micro flora can be added (biofilm)
from the pipes and poorly disinfected
tanks, which can multiply if the milk
temperature is > 8°C.
YES – without a
rigorous temperature
monitoring it can get
to an unwanted
microorganism
multiplication..
High Low 3
The centrifugal
separation and
the
bactofugation
Biologic
- The non compliance with the
number of revolutions draws to an
unsatisfying discharging in the
microorganism number, which can
jeopardize the pasteurization
efficiency
- the clogging of the bactofugate
eliminating aperture
YES – the failing in
respecting the
functioning parameters
can result in an
unsatisfying reduction
of the microorganism
number from milk.
High Low 3
HTST
Pasteurization Biologic
- If the pasteurization parameters are
not respected (thermal level, thermal
agent operating interval ) the milk’s
microorganisms survive and become
harmful for consumer’s health.
YES – the failing in
respecting the
pasteurization
temperature and time
(82˚C/ 13 sec.) result
in the survival of the
microorganism from
milk.
Average Low 3
Intermediary
storage Biologic
- the storage tanks which are not well
disinfected can lead to milk’s
recontamination with the residual
microflora (biofilm),capable to
multiply also at low temperatures.
YES - without a
rigorous temperature
monitoring and a
corresponding
disinfection an
unwanted
microorganism
multiplication can
occur.
Average Low 2
ESL
Pasteurization Biologic
The defects which might occur at the
pasteurization appliance, the
thermograph’s mistuning can lead to
an inefficient pasteurization
manifested by the survival of the
vegetative forms of the pathogen
microorganism.
YES - failing to
respect the
pasteurization time and
temperature can lead to
the survival of the
microorganisms in
milk
High Low 3
Tab. nr. 1
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G – gravity; P – probability; RC –risk control
From the data presented in table 1 it can be noticed that the processing steps of raw
milk in which the microbiological risks can reach unacceptable levels when they are not
monitored efficiently are represented by: raw milk’s reception, raw milk’s cooling, ESL
pasteurization and the milk product’s storage. After assessing the risks it was noticed that
although the microbiological risk gravity is high, practically it is reduced by good
manufacturing practices (GMP) and good hygiene practices (GHP) implemented in the
studied unit.
This fact was made possible based on some studies conducted during a period of 12
months, in which it was demonstrated that the germ load did not grow significantly in the
interval of maximum 12 hours of storage in the cooling tanks. These results are influenced
also by the hygiene quality of raw milk which is very good, coming from farms that have
implemented the good manufacturing practices (GMP) and the good hygiene practices (GHP),
this milk being classified in the category of conformable milk. Thus, in the latest 2 years in
the unit studied a Sapard program for modernization was implemented, through which an
advanced processing milk line was acquired, contributing in this manner at the obtainment of
higher quality products regarding their health.
Assessing the risks in the technological food processing, in general, is essential for the
information delivery and relevant data on the potential hazards which can contaminate the
product in different processing stages. According to this information, the food safety team in
the unit studied can adopt decisions concerning the measures that they have to take in case a
potential hazard becomes dangerous for the consumer. Also, the identification of the critical
control points is made through a risk analysis.
In order to evaluate and characterize the risk (microbiologic) in the technological
processing flux of the raw milk, 7 samples were collected in the technological steps were the
monitoring is essential, meaning where the identified hazard can be brought to an acceptable
level or eliminated, facts relevant in food safety: reception of raw material, raw milk cooling,
bactofugation, HTST pasteurization, ESL pasteurization, intermediary storage of pasteurized
milk, storage final product. According to the law (REG. CE 853/2004), at the reception of the
raw milk in the processing units of conform milk, the total germ number must not over step
300.000 uf/ml.
The average germ load at the reception of raw milk was of 5.41±0.07 log ufc/ml, being
in between the admissible limit (fig.1). In the cooling tanks the milk is kept for a period of 12
hours at a temperature of 2 to 4ºC. After interpreting the results it came out that at the cooling
step the germ load has presented a slight raise, the average value being in between 5.42±0.06
log ufc/ml. Following the comparative statistical analysis between the germ load of raw milk
and cooled milk (cooling tanks), no significant differences were found (p<0.05).
Packing Biologic
- if the milk charger does not work in
closed system because of some
defects, the contamination of milk
from the environment can occur.
YES – milk’s
contamination with
microorganisms at this
point cannot be
removed.
Average Low 2
Storage/
Delivery Biologic A residual microflora can exist.
YES – if the product is
kept at temperatures >
8˚-10˚C the pathogen
bacteria’s spores can
germinated and
multiply until
unacceptable levels.
High Low 3
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After the centrifugal clean up at 1640 rot/min a reduction with approximately 25%
was noticed in the total germ load, the TGN arriving at an average value of 4.81±0.09 log
ufc/ml (fig. 1).
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Fig. 1  In dynamic evolution of aerobic plate count during processing of raw milk
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According to the field studies, the bactofugation effects depend on the initial
microorganism load of raw milk, the efficiency of this method arriving at 99.5%, meaning a
significant reduction in the bacteria number (Stack and Goren, 1998; Mihaiu şi Rotaru, 2007).
The modest results obtained in the unit studied are explainable by the much lower number of
the bactofugation (1640 rot/min) compared to the ones from more developed units which can
arrive at 16.000 rot/min. Also, Kosikowski and Fox (1995), in a study made on the effect of
bactofugation on the bacteria load from milk have revealed an efficiency of 95.3%, much
higher than the one found in our study.
After the HTST (82ºC, for 15 sec.) the average germ load has dropped at 2.64±0.07
log ufc/ml, denoting a reduction of 99.3%, compared to the TGN value from the raw milk
cooling tank. The results obtained in our study are similar to the ones found by Kosikowski
and Fox (1995), Barbano et al. (2006), Ranieri et al. (2009).
After the ESL pasteurization (127ºC, 2 sec.) from the samples gathered at the exit of
the pasteurizer, from the intermediary cooling tank and from the tetra pack boxes, no
microorganisms were found (fig. 1), which demonstrates the efficiency of the biological
hazard elimination in this step of the technological flux.
CONCLUSIONS
After the research conducted in a milk processing unit, based on the gravity of the
biological hazards which can occur if an inefficient monitoring of the critical control points
exists, the importance of the microbiologic risk assessment was high lightened. The
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microbiological hazards were significantly reduced after the following steps: bactofugation
and HTST pasteurization, eliminated in fact after the ESL pasteurization.
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